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(54) MEDICAL DIAGNOSIS AND TREATMENT UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a medical 
diagnosis and treatment unit capable of diagnosis while 
administering treatment by use of a medical laser device 
working on a single light source both for photochemical 
diagnosis and treatment and oscillating a wavelength 
effective for plural types of photosensitive substances 
and excitation conditions. 

SOLUTION: A medical diagnosis and treatment unit of 
this design comprises a medical laser device 21 using a 
semiconductor laser device as the light source with its 
half-width value narrow and oscillation wavelength 
variable, a light transmission line 22 for guiding an 
irradiation laser beam 3a emitted by the medical laser 
device 21 toward a focus 5, an image transmission line 

23 for the observation of the focus 5 and its vicinity, and a fluorescence isolating means 27 for 
isolating the fluorescence emitted by the photosensitive substance upon exposure to the 
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irradiation laser beam 3a. The unit also has an image pickup and analysis means 25 for 
dealing with the fluorescent image obtained, and an image display means 26 for the exhibition 
of the result of the analysis. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Diagnosis and a therapeutic device which diagnoses by laser beam which uses focus 
parts, such as cancer, for a therapy in a device diagnosed and/or treated because a 
photosensitive substance which has compatibility in a tumor irradiates with light from a light 
source a focus part made to have accumulated beforehand and excites said photosensitive 
substance, and a laser beam of an abbreviated identical wavelength. 
[Claim 2jDiagnosis and the therapeutic device according to claim 1 which performs a therapy 
and diagnosis simultaneously. 

[Claim 3]any of wavelength of a laser beam used for wavelength of a laser beam used for a 
therapy, and diagnosis -- although - diagnosis and the therapeutic device according to claim 1 
or 2 in an absorption wavelength band of a photosensitive substance. 
[Claim 4]Claim 1 provided with a laser light source single since it irradiates with a laser beam 
for a therapy, and a laser beam for diagnosis, or diagnosis and a therapeutic device given in 2 
or 3. 

[Claim 5]Claim 1 characterized by comprising the following, or diagnosis and a therapeutic 
device given in 2 or 3. 

While half breadth of a laser beam for a therapy and a laser beam for diagnosis is narrower 
than width of an absorption wavelength band chosen at the time of an inner therapy of an 
absorption wavelength band of a photosensitive substance, they are a laser beam for said 
therapy, and a laser beam for said diagnosis. 

Fluorescence separating mechanism which separates a fluorescence which said 
photosensitive substance shows. 

[Claim 6]An optical transmission line which draws a laser beam near a focus part, and a 
picture transmission way to which a fluorescence which a photosensitive substance excited by 
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said laser beam shows is led, Fluorescence separating mechanism which separates oniy said 
fluorescence, and image pick-up / analysis means which picturizes and carries out analysis 
processing of the fluorescence image acquired by said fluorescence separating mechanism, 
Diagnosis and the therapeutic device according to claim 2 or 3 which is provided with an image 
display means which displays an analysis processing result of said fluorescence image, and 
displays said fluorescence image by said image display means also during a therapy of said 
focus part. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]The photosensitive substance which has compatibility in a tumor 
irradiates with the light corresponding to the absorption wavelength of the photosensitive 
substance the focus part of tumors, such as cancer made to have accumulated beforehand, 
and this invention excites a photosensitive substance, and relates to the diagnosis and the 
therapeutic device which diagnoses and/or treats a focus part. 
[0002] 

[Description of the Prior Art]ln recent years, the photochemistry diagnosis (it is described as 
Photodynamic Diagnosis and following PDD) and the photochemistry therapy (it is described 
as PhotodynamicTherapy and the following PDT) using a laser beam are developing quickly 
with progress of the electronic iatrotechnique. The photosensitive substance which has 
photochemical reactions, such as firefly luminescence and a cytocidal action, when it has 
compatibility in a tumor and is excited by light in this PDD and PDT is made to accumulate on 
the focus part of tumors, such as cancer, beforehand, By irradiating this focus part, a 
photosensitive substance is excited and the diagnosis (PDD) of a focus part by measurement 
of that luminescence fluorescence and the focus part by cytotoxicity reaction are treated 
(PDT). Since it is better for the wavelength of irradiation light to have agreed in the absorption 
wavelength of a photosensitive substance in order to excite a photosensitive substance 
efficiently, the laser light source of the wavelength which suited the absorption wavelength of 
the photosensitive substance used as a light source of irradiation light is used. 
[0003]As diagnosis and a therapeutic device of this kind of cancer, conventionally, . Were 
indicated by JP,63-2633,B and JP,63-9464,B. The device using the die laser (henceforth 
excimer die laser) excited using excimer laser as a laser light source is known well, using a 
hematoporphyrin derivative as a photosensitive substance. It explains referring to drawings for 
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the diagnosis and the therapeutic device of cancer using the conventional laser device 
indicated by JP,63-2633,B and JP,63-9464,B hereafter. 

[Q0041 Drawing 4 shows the outline lineblock diagram of the diagnosis and the therapeutic 
device of cancer using the conventional laser device. A is a cancer disease nest part, B is the 
periphery, and the hematoporphyrin derivative is made to have absorbed as a photosensitive 
substance beforehand in drawing 4 . The 1st pulse light source that uses 31 for diagnosis, and 
32 are the 2nd pulse light source used for a therapy, and are constituted from excimer die 
laser by each. The excimer laser which excites these two die laser is changed into the range of 
the number mJ - 100mJ, and oscillates the oscillation wavelength of 308 nm, 30 ns of pulse 
width, and energy repeatedly. The oscillation wavelength of 405 nm and the 2nd pulse light 
source 32 of the oscillation wavelength of the 1st pulse light source 1 is 630 nm. the change 
part for which 33 switches the 1st pulse light source 1 and 2nd pulse light source 32, and 34 - 
as for a half mirror and 38, a television camera and 36 are [ spectrum analyzing parts and 40 ] 
displays for indication a spectroscope and 39 a television monitor and 37 an optical 
transmission line and 35. 

[0005]About diagnosis and the therapeutic device of the cancer constituted as mentioned 
above, the operation is explained below. First, when diagnosing cancer, the cancer disease 
nest part A and its periphery B are irradiated with the laser beam with a wavelength of 405 nm 
which made it generate according to the 1st pulse light source 31 for diagnosis via the change 
part 33 and the optical transmission line 34, The wavelength of 630 nm and the 690-nm 
fluorescence image which are excited by the laser beam with a wavelength of 405 nm are 
picturized with the television camera 35, and it displays on the screen of the television monitor 
36, and observes. The spectrum of the fluorescence image taken out with the half mirror 37 is 
carried out with the spectroscope 38, a spectrum analysis is conducted by the spectrum 
analyzing parts 39, and a spectrum waveform is displayed on the display for indication 40. 
next, when you treat cancer, the 2nd for a therapy be alike pulse light source 32 - the cancer 
disease nest part A is irradiated with a laser beam with a wavelength of 630 nm made to ****** 
via the change part 33 and the optical transmission line 34. Then, it switches to diagnosis 
mode again and the result of a therapy is checked. This change can be repeated and 
diagnosis and the therapy of cancer can be performed. 

[0006]Since fluorescence peculiar to a hematoporphyrin derivative could be excited most 
efficiently and it was separated from its fluorescence wavelength of 630 nm, and 690 nm, the 
wavelength of the 1st pulse light source 31 for diagnosis was 405 nm because the influence of 
the scattered light was small. 

The wavelength of the 2nd pulse light source 32 for a therapy was 630 nm because the laser 
beam of this wavelength had good tissue penetration and was efficiently absorbed by the 
hematoporphyrin derivative. 

http://www4.ipdl.inpit.go.jp/cgi-bi^ 10/6/2009 



JP.09-000648.A [DET AD-ED DESCRIPTION] 



Page 3 of 9 



[0007]what was shown in (Table 1) as a photosensitive substance used for PDD and PDT 
besides the above conventional example is proposed -- as the laser light source respectively 
for PDT it is the same (Table 1) -- using the shown laser is examined. 
[0008] 
[Table 1] 
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[0009] 

[Problem(s) to be Solved by the lnvention]However, it had the problem that it was difficult to 
control the wavelength of the laser beam to emit by diagnosis and the therapeutic device of the 
above-mentioned conventional cancer. 

[0010]Namely, in order to excite a photosensitive substance efficiently, It is difficult for it to be 
necessary to make the absorption wavelength band of a photosensitive substance agree, and 
to make it for wavelength of a laser beam not only to be unable to to respond to the absorption 
wavelength band of two or more photosensitive substances of (Table 1) in a gas laser, but 
usually agree on the maximal absorption wavelength to one photosensitive substance. Then, 
as shown in the conventional example, die laser is used, but it is necessary to exchange a 
coloring matter solution for changing the oscillation wavelength of die laser. Therefore, when 
the photosensitive substance to be used is changed or the same photosensitive substance 
also irradiates with the laser beam of wavelength which is different in the time of diagnosis and 
a therapy etc., When it is necessary to change the wavelength of the laser beam with which it 
irradiates, it is necessary to prepare the die laser provided with several different coloring 
matter solutions for every required wavelength, and to switch these. 
[001 1]Thus, in order to prepare two or more kinds of coloring matter solutions and change 
parts for the case where die laser is used the 1st, it has the problem that a device is enlarged. 
[0012]ln the 2nd, the coloring matter solution of die laser deteriorates easily, the wavelength of 
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the laser beam which may be followed on this degradation changes, or an output declines. 
Since the stability of PDD and the laser beam with which it irradiates especially in PDT in order 
to make the effect into a positive thing serves as an indispensable condition, it has the problem 
that it is necessary to maintain exchange of a coloring matter solution, washing of a coloring 
matter circulation system, etc. frequently in die laser. Since wavelength changes during a laser 
beam exposure in the die laser which uses the early coloring matter solution of degradation or 
an output falls, it also has the problem that there is the necessity for detection of setting out of 
exposure conditions or change of a laser beam of having counted upon these change. 
[0013]lf die laser performs wavelength changing to the 3rd, the half breadth of the wavelength 
of the laser beam obtained will spread in about at least 10 nm. If the half breadth of a laser 
beam is wide, the energy which separates from the absorption wavelength band of a 
photosensitive substance will increase, and it has the problem that the excitation efficiency of a 
photosensitive substance worsens. Although it is possible to narrow half breadth of die laser 
using a bunt path filter, a diffraction grating, etc., this only cuts an excessive wavelength 
component and it does not become an improvement of excitation efficiency. 
[0014]The excimer laser used for it as a light source which excites die laser in order to fully 
acquire the energy of the laser beam after wavelength changing since the energy conversion 
efficiency of the wavelength changing by die laser is dramatically bad to the 4th needs to be 
high power. Therefore, it has the problem that the diagnosis and the therapeutic device of 
cancer using a conventional medical-application laser device and this device are large-sized, 
and that it is expensive. 

[0015]Since two light sources, the object for diagnosis and the object for a therapy, and the 
change part which switches this are needed for the 5th, while it is large-sized and expensive, it 
has the problem that the switching operation at the time of diagnosis and a therapy is not only 
inconvenient, but the danger of an operation mistake has it. 

[0016]This invention solves the above-mentioned conventional problem, the miniaturization of 
a device is achieved, using the switch portion of a light source as unnecessary, and it aims at 
providing the diagnosis and the therapeutic device which also enables simultaneous diagnosis 
under therapy. 
[0017] 

[Means for Solving the Problem]To achieve the above objects, diagnosis and a therapeutic 
device of this invention, It diagnoses by laser beam which uses focus parts, such as cancer, 
for a therapy in a device diagnosed and/or treated because a photosensitive substance which 
has compatibility in a tumor irradiates with light from a light source a focus part made to have 
accumulated beforehand and excites said photosensitive substance, and a laser beam of an 
abbreviated identical wavelength. 
[0018] 

http://www4.ipdl.inpit.go ,jp/cgi-bin/tran_web_cgi_ejje?atw„u=http%3A%2F%2Fwww4.ip... 10/6/2009 



JP,09-000648,A [DETAILED DESCRIPTION] 



Page 5 of 9 



[Embodiment of the lnvention]While diagnosis and the therapeutic device of this invention can 
make the switch portion of a light source unnecessary, can have it and being able to attain the 
miniaturization of a device by the above-mentioned composition, simultaneous diagnosis under 
therapy can also be enabled. 

[001 9] Hereafter, it explains, referring to drawings for the 1 embodiment of this invention. 
Drawing 1 is a block diagram showing the composition of the medical-application laser device 
used for diagnosis and the therapeutic device of this embodiment. In drawing 1 , 1 is a 
semiconductor laser and the temperature characteristics of **1 nm and an oscillation 
wavelength have the characteristic that the oscillation wavelength at the time of the operation 
at 0 ** is 664 nm, and half breadth is [ 0.2 nm/deg and the temperature requirement which can 
be operated ] -100-+80 **. The photosensitive substance 6 is prescribed for the patient and 
accumulated beforehand in the treated area where the optical system which branches the 
laser beam 3 to which 2 was emitted from the semiconductor laser 1 to the laser beam 3a for 
an exposure and the laser beam 3b for wavelength detection, and 4 contain an optical fiber, 
and 5 contains the focus part A and its periphery B. The wavelength detecting means from 
which 7 detects a control means, 8 detects a temperature controller, and 9 detects the 
wavelength of the laser beam 3b for wavelength detection, and 10 cooperate with a 
wavelength displaying means, 1 1 cooperates with the control means 7 with a shutter, and an 
automatic exposure inhibiting means is constituted. 

[0020]The operation is explained about the medical-application laser device constituted as 
mentioned above. The temperature of the semiconductor laser 1 determines the wavelength of 
the laser beam 3 which the semiconductor laser 1 emits. That is, the wavelength of the laser 
beam 3 can be changed in 644-680 nm by carrying out variable control of the temperature of 
the semiconductor laser 1 to the range of 8-100-+80 ** of temperature controllers. Thereby, the 
laser beam 3 of the absorption wavelength of the photosensitive substance 6 to be used and 
the wavelength which suited the operating purpose can be obtained. 
[0021]ln this embodiment, when obtaining the laser beam 3 with a center wavelength of 664 
nm of an absorption wavelength band, using NPe6 (trade name) of a chlorin system of (Table 
1) as the photosensitive substance 6, temperature at 0 **. When obtaining the laser beam 3 
with the wavelength of 660 nm which is a short wavelength side in an absorption wavelength 
band in order to mention later, temperature was controlled at -15 **. When obtaining the laser 
beam 3 which has the wavelength of 644 nm which is a short wavelength side in an absorption 
wavelength band about temperature at -70 ** when obtaining the laser beam 3 with a center 
wavelength of 650 nm of an absorption wavelength band similarly using PH-1 126 (trade name) 
of a pheophorbide system, temperature was controlled at -100 **. 
[0022]The wavelength of the laser beam 3 which the semiconductor laser 1 emits when 
temperature control is carried out to said 0 **-20 **-70 ** and -100 **, Since the half breadth 
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was **1 nm, the energy of the laser beam 3 suited the absorption wavelength band of the 
photosensitive substance 6 currently used at 663-665 nm, 659-661 nm, 649-651 nm, and 643- 
645 nm, respectively. 

[0023]Thus, it is detected whether a part of laser beam 3 emitted from the semiconductor laser 
1 which controlled temperature branches according to the optical system 2, and it is led to the 
wavelength detecting means 9 as the laser beam 3b for wavelength detection, and conforms to 
predetermined wavelength control conditions. When it is not conformed state voice, an 
automatic exposure inhibiting means works and a wavelength detection result intercepts the 
laser beam 3a for an exposure with the shutter 11, while being displayed on the wavelength 
displaying means 10. 

[0024]When the laser beam 3 conforms to predetermined wavelength control conditions, the 
shutter 1 1 opens, and the laser beam 3a for an exposure condenses to the optical fiber 4, is 
irradiated, and is irradiated by the treated area 5 from the tip of the optical fiber 4. 
[0025]As mentioned above, according to this embodiment, the oscillation wavelength of laser 
can be controlled, the absorption wavelength and the operating purpose of two or more kinds 
of photosensitive substances can be suited, a laser beam with wavelength with narrow half 
breadth can be obtained, and a photosensitive substance can be excited efficiently. A 
maintenance also becomes almost unnecessary and a miniaturization and low-pricing can also 
realize it. 

[0026]Next, diagnosis and a therapeutic device are explained, referring to drawings. Drawing 2 
is a block diagram showing the composition of diagnosis and the therapeutic device of the 
cancer in this embodiment. In drawing 2 , 21 is a laser light source and is a medical-application 
laser device using the semiconductor laser explained above. The optical transmission line 
where 22 draws the laser beam 3a for an exposure from the laser light source 21 near a focus 
part, and 23 are the picture transmission ways by the fluorescence for observing a focus part 
and its circumference, and 24 is a light guide machine which contains the optical transmission 
line 22 and the picture transmission way 23, and is ted near a focus part. 25 picturizes and 
carries out analysis processing of the picture near [ which is image pick-up / analysis means, 
and is obtained through the picture transmission way 23 ] a focus part, and this result is 
displayed on the image display means 26. 27 is band pass filters (for example, all the dielectric 
interference filter DIF type etc. of Optical Coatings Japan, Inc. with the characteristic shown in 
drawing 3 ) with a very narrow bandwidth of about **3 nm to the specification wavelength which 
comprised a dielectric multilayer, It is what can penetrate only the light near the fluorescence 
wavelength (it is about 654 nm at the time of about 670 nm and a pheophorbide system 
photosensitive substance in the case of a chlorin system photosensitive substance) of the 
photosensitive substance to be used in distinction from the wavelength of the laser beam 3a 
for an exposure, It is arranged on the optical path which connects image pick-up / analysis 
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means 25 to the picture transmission way 23. The band pass filter 27 is provided with the 
switching means (not shown) of owner Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. for two or more kinds of band pass filters which are adapted for two or more kinds of 
photosensitive substances, respectively. Numerals, such as the treated area 5 of drawing 2, 
are the same as that of drawing 1 . 

[0027]The operation is explained about diagnosis and the therapeutic device of the cancer 
constituted as mentioned above. First, the laser beam 3a for an exposure emitted from the 
laser light source 21 is irradiated via the optical transmission line 22 by the treated area 5 on 
which the photosensitive substance was made to accumulate beforehand. At this time, the 
wavelength of the laser beam 3a for an exposure is controlled using a temperature controller to 
become a center wavelength of the absorption wavelength band of the photosensitive 
substance which becomes the optimal [ a curative effect ] corresponding to the photosensitive 
substance currently used. That is, when a photosensitive substance is NPe6 of a chlorin 
system, in the case of PH-1 126 of 664 nm and a pheophorbide system, it controls to 650 nm. 
Operation of this wavelength control was already described. 

[0028]And if the laser beam 3a for an exposure is irradiated by the treated area 5, while the 
focus part A will be selectively treated by operation of the photosensitive substance made to 
accumulate beforehand, a fluorescence of the specific wavelength which the photosensitive 
substance of the focus part A was excited and was mentioned above is shown. Although the 
treated area 5 is diagnosed by picturizing and analyzing the picture by this fluorescence, the 
wavelength of this fluorescence is approximated with the wavelength of the laser beam 3a for 
an exposure, and also since intensity is weak, generally an image pick-up and analysis of a 
receptacle picture are strongly difficult in the influence of the scattered light of the laser beam 
3a for an exposure. 

[0029]However, after drawing this fluorescence on the picture transmission way 23, it has the 
characteristic as showed drawing 3 one of them, By letting the band pass filter 27 which 
penetrates only the wavelength of the fluorescence which the photosensitive substance 
currently used shows, and intercepts the wavelength of the laser beam 3a for an exposure 
pass, the influence of the scattered light of the laser beam 3a for an exposure is eliminated, 
and only a fluorescent image is inputted into image pick-up / analysis means 25. Image pick- 
up / analysis means 25 picturizes and carries out analysis processing of the picture information 
by this fluorescence, and that analysis result is displayed on the image display means 26. The 
focus part A can be diagnosed in real time also during a therapy by observing this display. 
[0030]Control which shifts the wavelength of the laser beam 3a for an exposure in the direction 
separated from the wavelength of fluorescence in order to improve more separation (S/N ratio) 
of the scattered light (N) of fluorescence (S) and the laser beam 3a for an exposure can also 
be performed. Namely, the center wavelength of the absorption wavelength band of the 
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photosensitive substance which is using the wavelength of the laser beam 3a for an exposure, 
(for example, in the case of NPe6, in the case of 664 nm and PH-1 126, it keeps away from a 
fluorescence wavelength in the range of 650-nm) to an absorption wavelength band -- as (they 
are 660 nm and 644 nm in the case of PH-1 126 in the case of for example, NPe6) -- 
wavelength control is carried out so that it may shift. If it controls in this way, the S/N ratio of 
the scattered light of fluorescence and the laser beam 3a for an exposure will be improved, it is 
Example 1 simultaneously, as already explained, the energy of the laser beam 3a for an 
exposure is in the absorption wavelength band of the photosensitive substance currently used, 
and there is almost no fall of a curative effect. 

[0031]Even if it is in the diagnosis and the therapeutic device which uses only a specific 
photosensitive substance in order to realize what was described here (for example, NPe6, PH- 
1 126, etc.), it is the range of the effective absorption wavelength of the photosensitive 
substance (for example, in the case of NPe6 of a chlorin system, 664**5 nm) about the 
oscillation wavelength of the laser beam 3. In the case of PH-1 126 of a pheophorbide system, 
it was made into 650**10 nm etc. with variable. 

[0032]Since the medical-application laser device in this embodiment can control easily the 
wavelength of the laser beam 3a for an exposure, when the simultaneous diagnosis under 
therapy becomes unnecessary, the wavelength of the laser beam 3a for an exposure can also 
be returned to the center wavelength of the absorption wavelength band of the optimal 
photosensitive substance for a therapy. When it indicated whether the medical-application 
laser device in this embodiment suited the wave number or wavelength control conditions of 
the laser beam 3 which are emitted or the wavelength of the laser beam 3 did not conform to 
wavelength control conditions, the laser beam also already said that it does not glare. 
[0033]As mentioned above, according to this embodiment, the wavelength of the fluorescence 
which a photosensitive substance shows by a laser beam is penetrated, and therapy and 
diagnosis can be performed in a single laser light source by having a band pass filter which 
intercepts the wavelength of a laser beam. When a wavelength control means shifts the 
wavelength of a laser beam so that it may keep away from the fluorescence wavelength which 
this photosensitive substance emits in the absorption wavelength band of a photosensitive 
substance, the S/N ratio where the picture was stabilized also in the simultaneous diagnosis 
under therapy is securable. 

[0034]ln the above-mentioned explanation, although laser was used as the semiconductor 
laser, the half breadth of laser of a laser beam is narrow, and its oscillation wavelength of a 
laser beam is good also as other laser which is variable. It cannot be overemphasized that the 
semiconductor 1 is not what is limited to what has the characteristic raised to the above- 
mentioned embodiment. 

[0035]Although this embodiment showed again the example which performs feedback control 
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using the wavelength detecting means 9 as temperature control, Exact wavelength control is 
possible also by having the memory measure which memorized beforehand the temperature of 
a semiconductor laser and the relation of an oscillation wavelength to be used, and controlling 
the temperature of a semiconductor based on this relation. 
[0036] 

[Effect of the lnvention]Diagnosis and the therapeutic device of this invention can make the 
switch portion of a light source unnecessary, and it can also enable simultaneous diagnosis 
under therapy while it can have it and it can attain the miniaturization of a device, so that 
clearly from the above explanation. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the lnvention]The photosensitive substance which has compatibility in a tumor 
irradiates with the light corresponding to the absorption wavelength of the photosensitive 
substance the focus part of tumors, such as cancer made to have accumulated beforehand, 
and this invention excites a photosensitive substance, and relates to the diagnosis and the 
therapeutic device which diagnoses and/or treats a focus part. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art]ln recent years, the photochemistry diagnosis (it is described as 
Photodynamic Diagnosis and following PDD) and the photochemistry therapy (it is described 
as PhotodynamicTherapy and the following PDT) using a laser beam are developing quickly 
with progress of the electronic iatrotechnique. The photosensitive substance which has 
photochemical reactions, such as firefly luminescence and a cytocidal action, when it has 
compatibility in a tumor and is excited by light in this PDD and PDT is made to accumulate on 
the focus part of tumors, such as cancer, beforehand, By irradiating this focus part, a 
photosensitive substance is excited and the diagnosis (PDD) of a focus part by measurement 
of that luminescence fluorescence and the focus part by cytotoxicity reaction are treated 
(PDT). Since it is better for the wavelength of irradiation light to have agreed in the absorption 
wavelength of a photosensitive substance in order to excite a photosensitive substance 
efficiently, the laser light source of the wavelength which suited the absorption wavelength of 
the photosensitive substance used as a light source of irradiation light is used. 
[0003]As diagnosis and a therapeutic device of this kind of cancer, conventionally, . Were 
indicated by JP.63-2633.B and JP,63-9464,B. The device using the die laser (henceforth 
excimer die laser) excited using excimer laser as a laser light source is known well, using a 
hematoporphyrin derivative as a photosensitive substance. It explains referring to drawings for 
the diagnosis and the therapeutic device of cancer using the conventional laser device 
indicated by JP,63-2633,B and JP,63-9464,B hereafter. 

[0004] Drawing 4 shows the outline linebiock diagram of the diagnosis and the therapeutic 
device of cancer using the conventional laser device. A is a cancer disease nest part, B is the 
periphery, and the hematoporphyrin derivative is made to have absorbed as a photosensitive 
substance beforehand in drawing 4 . The 1st pulse light source that uses 31 for diagnosis, and 
32 are the 2nd pulse light source used for a therapy, and are constituted from excimer die 
laser by each. The excimer laser which excites these two die laser is changed into the range of 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejye?atw_u=http%3A%2F%2Fwww4.ip... 10/6/2009 



JP,09-000648,A [PRIOR ART] 



Page 2 of 3 



the number mJ - 100mJ, and oscillates the oscillation wavelength of 308 nm, 30 ns of pulse 
width, and energy repeatedly. The oscillation wavelength of 405 nm and the 2nd pulse light 
source 32 of the oscillation wavelength of the 1st pulse light source 1 is 630 nm. the change 
part for which 33 switches the 1st pulse light source 1 and 2nd pulse light source 32, and 34 
as for a half mirror and 38, a television camera and 36 are [ spectrum analyzing parts and 40 ] 
displays for indication a spectroscope and 39 a television monitor and 37 an optical 
transmission line and 35. 

[0005]About diagnosis and the therapeutic device of the cancer constituted as mentioned 
above, the operation is explained below. First, when diagnosing cancer, the cancer disease 
nest part A and its periphery B are irradiated with the laser beam with a wavelength of 405 nm 
which made it generate according to the 1st pulse light source 31 for diagnosis via the change 
part 33 and the optical transmission line 34, The wavelength of 630 nm and the 690-nm 
fluorescence image which are excited by the laser beam with a wavelength of 405 nm are 
picturized with the television camera 35, and it displays on the screen of the television monitor 
36, and observes. The spectrum of the fluorescence image taken out with the half mirror 37 is 
carried out with the spectroscope 38, a spectrum analysis is conducted by the spectrum 
analyzing parts 39, and a spectrum waveform is displayed on the display for indication 40. 
next, when you treat cancer, the 2nd for a therapy be alike pulse light source 32 -- the cancer 
disease nest part A is irradiated with a laser beam with a wavelength of 630 nm made to ****** 
via the change part 33 and the optical transmission line 34. Then, it switches to diagnosis 
mode again and the result of a therapy is checked. This change can be repeated and 
diagnosis and the therapy of cancer can be performed. 

[0006]Since fluorescence peculiar to a hematoporphyrin derivative could be excited most 
efficiently and it was separated from its fluorescence wavelength of 630 nm, and 690 nm, the 
wavelength of the 1st pulse light source 31 for diagnosis was 405 nm because the influence of 
the scattered light was small. 

The wavelength of the 2nd pulse light source 32 for a therapy was 630 nm because the laser 
beam of this wavelength had good tissue penetration and was efficiently absorbed by the 
hematoporphyrin derivative. 

[0007]what was shown in (Table 1) as a photosensitive substance used for PDD and PDT 
besides the above conventional example is proposed - as the laser light source respectively 
for PDT - it is the same {Table 1) -- using the shown laser is examined. 
[0008] 
[Table 1] 
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EFFECT OF THE INVENTION 

[Effect of the Inventionpiagnosis and the therapeutic device of this invention can make the 
switch portion of a light source unnecessary, and it can also enable simultaneous diagnosis 
under therapy while it can have it and it can attain the miniaturization of a device, so that 
clearly from the above explanation. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the invention]However, it had the problem that it was difficult to 
control the wavelength of the laser beam to emit by diagnosis and the therapeutic device of the 
above-mentioned conventional cancer. 

[0010]Namely, in order to excite a photosensitive substance efficiently, It is difficult for it to be 
necessary to make the absorption wavelength band of a photosensitive substance agree, and 
to make it for wavelength of a laser beam not only to be unable to to respond to the absorption 
wavelength band of two or more photosensitive substances of (Table 1) in a gas laser, but 
usually agree on the maximal absorption wavelength to one photosensitive substance. Then, 
as shown in the conventional example, die laser is used, but it is necessary to exchange a 
coloring matter solution for changing the oscillation wavelength of die laser. Therefore, when 
the photosensitive substance to be used is changed or the same photosensitive substance 
also irradiates with the laser beam of wavelength which is different in the time of diagnosis and 
a therapy etc., When it is necessary to change the wavelength of the laser beam with which it 
irradiates, it is necessary to prepare the die laser provided with several different coloring 
matter solutions for every required wavelength, and to switch these. 
[0011]Thus, in order to prepare two or more kinds of coloring matter solutions and change 
parts for the case where die laser is used the 1st, it has the problem that a device is enlarged. 
[0012]ln the 2nd, the coloring matter solution of die laser deteriorates easily, the wavelength of 
the laser beam which may be followed on this degradation changes, or an output declines. 
Since the stability of PDD and the laser beam with which it irradiates especially in PDT in order 
to make the effect into a positive thing serves as an indispensable condition, it has the problem 
that it is necessary to maintain exchange of a coloring matter solution, washing of a coloring 
matter circulation system, etc. frequently in die laser. Since wavelength changes during a laser 
beam exposure in the die laser which uses the early coloring matter solution of degradation or 
an output falls, it also has the problem that there is the necessity for detection of setting out of 
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exposure conditions or change of a laser beam of having counted upon these change. 
[0013]lf die laser performs wavelength changing to the 3rd, the half breadth of the wavelength 
of the laser beam obtained will spread in about at least 10 nm. If the half breadth of a laser 
beam is wide, the energy which separates from the absorption wavelength band of a 
photosensitive substance will increase, and it has the problem that the excitation efficiency of a 
photosensitive substance worsens. Although it is possible to narrow half breadth of die laser 
using a bunt path filter, a diffraction grating, etc., this only cuts an excessive wavelength 
component and it does not become an improvement of excitation efficiency. 
[0014]The excimer laser used for it as a light source which excites die laser in order to fully 
acquire the energy of the laser beam after wavelength changing since the energy conversion 
efficiency of the wavelength changing by die laser is dramatically bad to the 4th needs to be 
high power. Therefore, it has the problem that the diagnosis and the therapeutic device of 
cancer using a conventional medical-application laser device and this device are large-sized, 
and that it is expensive. 

[0015]Since two light sources, the object for diagnosis and the object for a therapy, and the 
change part which switches this are needed for the 5th, while it is large-sized and expensive, it 
has the problem that the switching operation at the time of diagnosis and a therapy is not only 
inconvenient, but the danger of an operation mistake has it. 

[0016]This invention solves the above-mentioned conventional problem, the miniaturization of 
a device is achieved, using the switch portion of a light source as unnecessary, and it aims at 
providing the diagnosis and the therapeutic device which also enables simultaneous diagnosis 
under therapy. 
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MEANS 

[Means for Solving the Problem]To achieve the above objects, diagnosis and a therapeutic 
device of this invention, It diagnoses by laser beam which uses focus parts, such as cancer, 
for a therapy in a device diagnosed and/or treated because a photosensitive substance which 
has compatibility in a tumor irradiates with light from a light source a focus part made to have 
accumulated beforehand and excites said photosensitive substance, and a laser beam of an 
abbreviated identical wavelength. 
[0018] 

[Embodiment of the lnvention]While diagnosis and the therapeutic device of this invention can 
make the switch portion of a light source unnecessary, can have it and being able to attain the 
miniaturization of a device by the above-mentioned composition, simultaneous diagnosis under 
therapy can also be enabled. 

[001 9] Hereafter, it explains, referring to drawings for the 1 embodiment of this invention. 
Drawing 1 is a block diagram showing the composition of the medical-application laser device 
used for diagnosis and the therapeutic device of this embodiment. In drawing 1 , 1 is a 
semiconductor laser and the temperature characteristics of **1 nm and an oscillation 
wavelength have the characteristic that the oscillation wavelength at the time of the operation 
at 0 ** is 664 nm, and half breadth is [ 0.2 nm/deg and the temperature requirement which can 
be operated ] -100-+80 **. The photosensitive substance 6 is prescribed for the patient and 
accumulated beforehand in the treated area where the optical system which branches the 
laser beam 3 to which 2 was emitted from the semiconductor laser 1 to the laser beam 3a for 
an exposure and the laser beam 3b for wavelength detection, and 4 contain an optica! fiber, 
and 5 contains the focus part A and its periphery B. The wavelength detecting means from 
which 7 detects a control means, 8 detects a temperature controller, and 9 detects the 
wavelength of the laser beam 3b for wavelength detection, and 10 cooperate with a 
wavelength displaying means, 11 cooperates with the control means 7 with a shutter, and an 
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automatic exposure inhibiting means is constituted. 

[0020]The operation is explained about the medical-application laser device constituted as 
mentioned above. The temperature of the semiconductor laser 1 determines the wavelength of 
the laser beam 3 which the semiconductor laser 1 emits. That is, the wavelength of the laser 
beam 3 can be changed in 644-680 nm by carrying out variable control of the temperature of 
the semiconductor laser 1 to the range of 8-100-+80 ** of temperature controllers. Thereby, the 
laser beam 3 of the absorption wavelength of the photosensitive substance 6 to be used and 
the wavelength which suited the operating purpose can be obtained. 
[0021]ln this embodiment, when obtaining the laser beam 3 with a center wavelength of 664 
nm of an absorption wavelength band, using NPe6 (trade name) of a chlorin system of (Table 
1) as the photosensitive substance 6, temperature at 0 **. When obtaining the laser beam 3 
with the wavelength of 660 nm which is a short wavelength side in an absorption wavelength 
band in order to mention later, temperature was controlled at -15 **. When obtaining the laser 
beam 3 which has the wavelength of 644 nm which is a short wavelength side in an absorption 
wavelength band about temperature at -70 ** when obtaining the laser beam 3 with a center 
wavelength of 650 nm of an absorption wavelength band similarly using PH-1126 (trade name) 
of a pheophorbide system, temperature was controlled at -100 **. 
[0022]The wavelength of the laser beam 3 which the semiconductor laser 1 emits when 
temperature control is carried out to said 0 **-20 **-70 ** and -100 **, Since the half breadth 
was **1 nm, the energy of the laser beam 3 suited the absorption wavelength band of the 
photosensitive substance 6 currently used at 663-665 nm, 659-661 nm, 649-651 nm, and 643- 
645 nm, respectively. 

[0023]Thus, it is detected whether a part of laser beam 3 emitted from the semiconductor laser 
1 which controlled temperature branches according to the optical system 2, and it is led to the 
wavelength detecting means 9 as the laser beam 3b for wavelength detection, and conforms to 
predetermined wavelength control conditions. When it is not conformed state voice, an 
automatic exposure inhibiting means works and a wavelength detection result intercepts the 
laser beam 3a for an exposure with the shutter 1 1 , while being displayed on the wavelength 
displaying means 10. 

[0024]When the laser beam 3 conforms to predetermined wavelength control conditions, the 
shutter 1 1 opens, and the laser beam 3a for an exposure condenses to the optical fiber 4, is 
irradiated, and is irradiated by the treated area 5 from the tip of the optical fiber 4. 
[0025]As mentioned above, according to this embodiment, the oscillation wavelength of laser 
can be controlled, the absorption wavelength and the operating purpose of two or more kinds 
of photosensitive substances can be suited, a laser beam with wavelength with narrow half 
breadth can be obtained, and a photosensitive substance can be excited efficiently. A 
maintenance also becomes almost unnecessary and a miniaturization and low-pricing can also 
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realize it. 

[0026]Next, diagnosis and a therapeutic device are explained, referring to drawings. Drawing 2 
is a block diagram showing the composition of diagnosis and the therapeutic device of the 
cancer in this embodiment. In drawing 2 , 21 is a laser light source and is a medical-application 
laser device using the semiconductor laser explained above. The optical transmission line 
where 22 draws the laser beam 3a for an exposure from the laser light source 21 near a focus 
part, and 23 are the picture transmission ways by the fluorescence for observing a focus part 
and its circumference, and 24 is a light guide machine which contains the optical transmission 
line 22 and the picture transmission way 23, and is led near a focus part, 25 picturizes and 
carries out analysis processing of the picture near [ which is image pick-up / analysis means, 
and is obtained through the picture transmission way 23 ] a focus part, and this result is 
displayed on the image display means 26. 27 is band pass filters (for example, all the dielectric 
interference filter DIF type etc. of Optical Coatings Japan, Inc. with the characteristic shown in 
drawing 3 ) with a very narrow bandwidth of about **3 nm to the specification wavelength which 
comprised a dielectric multilayer, It is what can penetrate only the light near the fluorescence 
wavelength (it is about 654 nm at the time of about 670 nm and a pheophorbide system 
photosensitive substance in the case of a chlorin system photosensitive substance) of the 
photosensitive substance to be used in distinction from the wavelength of the laser beam 3a 
for an exposure, It is arranged on the optical path which connects image pick-up / analysis 
means 25 to the picture transmission way 23. The band pass filter 27 is provided with the 
switching means (not shown) of owner Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. for two or more kinds of band pass filters which are adapted for two or more kinds of 
photosensitive substances, respectively. Numerals, such as the treated area 5 of drawing 2 , 
are the same as that of drawing 1. 

[0027]The operation is explained about diagnosis and the therapeutic device of the cancer 
constituted as mentioned above. First, the laser beam 3a for an exposure emitted from the 
laser light source 21 is irradiated via the optical transmission line 22 by the treated area 5 on 
which the photosensitive substance was made to accumulate beforehand. At this time, the 
wavelength of the laser beam 3a for an exposure is controlled using a temperature controller to 
become a center wavelength of the absorption wavelength band of the photosensitive 
substance which becomes the optimal [ a curative effect ] corresponding to the photosensitive 
substance currently used. That is, when a photosensitive substance is NPe6 of a chlorin 
system, in the case of PH-1 126 of 664 nm and a pheophorbide system, it controls to 650 nm. 
Operation of this wavelength control was already described. 

[0028]And if the laser beam 3a for an exposure is irradiated by the treated area 5, while the 
focus part A will be selectively treated by operation of the photosensitive substance made to 
accumulate beforehand, a fluorescence of the specific wavelength which the photosensitive 
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substance of the focus part A was excited and was mentioned above is shown. Although the 
treated area 5 is diagnosed by picturizing and analyzing the picture by this fluorescence, the 
wavelength of this fluorescence is approximated with the wavelength of the laser beam 3a for 
an exposure, and also since intensity is weak, generally an image pick-up and analysis of a 
receptacle picture are strongly difficult in the influence of the scattered light of the laser beam 
3a for an exposure. 

[0029] However, after drawing this fluorescence on the picture transmission way 23, it has the 
characteristic as showed drawing 3 one of them, By letting the band pass filter 27 which 
penetrates only the wavelength of the fluorescence which the photosensitive substance 
currently used shows, and intercepts the wavelength of the laser beam 3a for an exposure 
pass, the influence of the scattered light of the laser beam 3a for an exposure is eliminated, 
and only a fluorescent image is inputted into image pick-up / analysis means 25. Image pick- 
up / analysis means 25 picturizes and carries out analysis processing of the picture information 
by this fluorescence, and that analysis result is displayed on the image display means 26. The 
focus part A can be diagnosed in real time also during a therapy by observing this display. 
[0030]Control which shifts the wavelength of the laser beam 3a for an exposure in the direction 
separated from the wavelength of fluorescence in order to improve more separation (S/N ratio) 
of the scattered light (N) of fluorescence (S) and the laser beam 3a for an exposure can also 
be performed. Namely, the center wavelength of the absorption wavelength band of the 
photosensitive substance which is using the wavelength of the laser beam 3a for an exposure, 
(for example, in the case of NPe6, in the case of 664 nm and PH-1 126, it keeps away from a 
fluorescence wavelength in the range of 650-nm) to an absorption wavelength band -- as (they 
are 660 nm and 644 nm in the case of PH-1 126 in the case of for example, NPe6) - 
wavelength control is carried out so that it may shift. If it controls in this way, the S/N ratio of 
the scattered light of fluorescence and the laser beam 3a for an exposure will be improved, it is 
Example 1 simultaneously, as already explained, the energy of the laser beam 3a for an 
exposure is in the absorption wavelength band of the photosensitive substance currently used, 
and there is almost no fall of a curative effect. 

[0031]Even if it is in the diagnosis and the therapeutic device which uses only a specific 
photosensitive substance in order to realize what was described here (for example, NPe6, PH- 
1 126, etc.), it is the range of the effective absorption wavelength of the photosensitive 
substance (for example, in the case of NPe6 of a chlorin system, 664**5 nm) about the 
oscillation wavelength of the laser beam 3. In the case of PH-1126 of a pheophorbide system, 
it was made into 650**10 nm etc. with variable. 

[0032]Since the medical-application laser device in this embodiment can control easily the 
wavelength of the laser beam 3a for an exposure, when the simultaneous diagnosis under 
therapy becomes unnecessary, the wavelength of the laser beam 3a for an exposure can also 
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be returned to the center wavelength of the absorption wavelength band of the optimal 
photosensitive substance for a therapy. When it indicated whether the medical-application 
laser device in this embodiment suited the wave number or wavelength control conditions of 
the laser beam 3 which are emitted or the wavelength of the laser beam 3 did not conform to 
wavelength control conditions, the laser beam also already said that it does not glare. 
[0033]As mentioned above, according to this embodiment, the wavelength of the fluorescence 
which a photosensitive substance shows by a laser beam is penetrated, and therapy and 
diagnosis can be performed in a single laser light source by having a band pass filter which 
intercepts the wavelength of a laser beam. When a wavelength control means shifts the 
wavelength of a laser beam so that it may keep away from the fluorescence wavelength which 
this photosensitive substance emits in the absorption wavelength band of a photosensitive 
substance, the S/N ratio where the picture was stabilized also in the simultaneous diagnosis 
under therapy is securable. 

[0034]ln the above-mentioned explanation, although laser was used as the semiconductor 
laser, the half breadth of laser of a laser beam is narrow, and its oscillation wavelength of a 
laser beam is good also as other laser which is variable. It cannot be overemphasized that the 
semiconductor 1 is not what is limited to what has the characteristic raised to the above- 
mentioned embodiment. 

[0035]Although this embodiment showed again the example which performs feedback control 
using the wavelength detecting means 9 as temperature control, Exact wavelength control is 
possible also by having the memory measure which memorized beforehand the temperature of 
a semiconductor laser and the relation of an oscillation wavelength to be used, and controlling 
the temperature of a semiconductor based on this relation. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

LQrawingJJThe block diagram showing the composition of the medical-application laser device 
in the 1 embodiment of this invention 

[Drawing 2] The block diagram showing the composition of the diagnosis and the therapeutic 
device in the 1 embodiment of this invention 

[Drawing 3] The characteristic figure of the band pass filter used with the said diagnosis and a 
therapeutic device 

[Drawing 4]T he block diagram showing the composition of the diagnosis and the therapeutic 
device of cancer using the conventional laser device 
[Description of Notations] 
1 Semiconductor laser (laser) 
3 Laser beam 

5 Treated area (focus part) 

6 Photosensitive substance 

8 Temperature controller (wavelength control means) 

21 Laser light source (medical-application laser device) 

22 Optical transmission line 

23 Picture transmission way 

25 Image pick-up / analysis means 

26 Image display means 

27 Band pass filter (fluorescence separating mechanism) 
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DRAWINGS 



[Drawing 1] 
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I/O ^ 3r#Jn, is!) 

[0003] tie*, <i ^a^^i? • viMHt lt 

(±. 3-26 3 3#4ifRtJ J;tm*HS6 3-9 

4 6 4#&«K ioTHI^S^, T^iSgttWt 

^6. fiTF, 3-2 6 3 3^f8i>J:V^^ 

6 3-9464 ^ffl J: -j TBB^S V-if 

i§B*fflv^asw^iBf • mmmmz^xmrnmrnv 

[0004] M4ii.®%0i'~ f'gmzftwzfficonm 
■ mmm?>m^Mf&m$:*~fi>cox&&, H4tsv> 
x. A\$mm. Bmcommmx\ & bottom 
«ti L-c^htfivy 4 v ymwmmisitx 

t>h. 3 UiWmizm^&miWixmi. 3 2ii?6 

j@-fl.x4f xVU— (HifgJIJfcg 3 0 8 n in s JVl>XM 
3 0ns. X*>HMi$tm J- 1 0 0 m J OSEHCT 
35 LTK 0 S LJWRt 6 . » 1 O'M*^ 1 <7)&1S& 
4 0 5 n m s ^ 2 CV 3 2 ?)2§J§ifcftfi 6 

3 0nmTJb«. 3 3i^l^^XJt?igl t»2W< 

3 5li^U-t'7M^ 3 6{irl^f ,; E^^, 3 7t±^- 

7 59-, 3 8(i^H. 3 9»i^^b?AWW«, 

4 0(4^ST'*§„ 

[0005] J^i^i: 3 K»|RSnJt3BW)ll»f • jgflSS 

A&ikA6 3 0 nmD J:V6 9 0 nmOSMIfVt" 
*^53 5t:J:^Ta«U xl^t'^^^3 6t0BM± 

K "5 #36883 8 f L , b ? 

umm sx-x^? hjiwdxm^m ottzx^t 

(±, ifigffl^2«VWJ«(!lli3 2fcJ:-?SS4S*'S:« 
^6 3 0 nmtfDV'— T3te*fl]fflli.9t3 3 *i J: ^SiSB 
3 4^^-LTSfi*S!iA™t-ri> 0 JtJZitV 

L*m*)mLxn<mw ■ mznoz tuezzt. 

[0006] &8ffloS& 1 WWX%M 3 1 4 
0 5 nmt Wzcnii. ^-?htf>iy i U ywmiffinn 

6 3 0 n m J: 6 9 0 n m 4: iiffi^T WtlMje 



(3) 



*WI!¥9-648 



3 2<9^£6 3 0nm£Lfc<?)fi, ^<7)ifcR<7)l— if 
[0007] VlkfftfmMMZfr. P D DfeitlfP DT 



tS K Inm) 



HpD 630 



PH- 6 6 0 
112 6 



N P e 6 6 6 4 



[0009] 

MUM-* Z b **ffl«rc*4 b^o Wm& £3r IX \,\f& . 
[0010] t&;b*>s fflKSttftftftAWKMSf- 

[00 11] £<D.J:3£, ^ V-if£ffl^&$&£ 

[ o o 1 2 ] 312 c, ^ is-^w&mmmirgikL^ 

JtOffl^ffiTUlD't*. PDD^ 4:<tPDTt 
tS V J4 , * WSSSSfl^* t» « 4 ft *> K(i Mlt -f 

tz^ximmffimco^M^mmmmmwimft ¥<d 



T|a|t< (SI) CSLfcV-f^^S:i«tJ 

[0008] 
[Si 3 



3 0»HlOir-ATj/4' 



[00 13]*3fc, ^fl/HffcJ^T&iadftfcfi 1 
1 0 n mgfcteJ&&*o T 1 4 3 . U-iW) WlE 

*^SMV^T^I^-ir«i{MillH*3R<-tl>ifct±^rfiE 
[ 0 0 1 4 ] %A f C J: £^^&?>x* 

[0015] msiz^ tm^tmsmz.'^mtz 

tf *» 9 -C* < KaM^o^lW t ^ h b v ^ ragijS^ * LT 
[0016] *^^x!B#*oraSi^^»^l» t^) 

m*<nm&\mi>*imbtmm ■ -mmm 
m-tizbzmbti* 



u-vitm 

(.Mm* (nm) ) 



( B Z 4 ± 8 . 5 nm) 



(B 27. 8 nm) 



CS 4 7 nm) 



(6 G 7 :r 5 nm) 



(4) 



ftM 3 F9-6 4 8 



[00 17] 

tz*$mm • mmte, mmzmmk&m 

[00 18] 

, ->*c&H «o>MHIs*[a & .r t & k k i> te. 

[0019] jar, ^^-mummmiz-o^xmrn 
Sim ibphtmri . m i • 

Efy?0Tft4. Hlfcfc^T, ltt^Wfr^-f-C, 

+ 1 n m, S&fBtfcg^iaKifttttfO • 2 nm/d e g, 
ffifl^flgaMOffiffl**- 1 0 0-+8 0 a Cc0iNfttS:Wf^t 

^ & . 2 f ±TOfe »r i h m § flfc V—m 3 £ 
b t^trffiflfflHa-cft twaeassttflMt 6*«#-« 

E, 9 (IttftttfflMU—r* 3 b DttAS 

ttffl^BL 10»ttA«it^H. 1 lit^-y^X'MW 

[0020] lA±.coi. 3 t«jS§*ifcia«fflU-lJ f ^S 

■f%3<?tik&tt.. ¥m&u-<ncrMmz±->x 

W^B8 £ J: 0 - 1 0 0-+ 8 0°C«©Ht"]^Mf^-f 
4£fcfcJ:^TV-Hf3fc3<9»£*6 4 4~6 8 0nm 

3 z k tfX'% & . 
[0021] *Sli«reii, 3lQKSffiSa«6 t LX 
mi) O^n'Jy^cONPe 6 &J8WtR 
JR*£#W*'&tfc£6 6 4 nm©U-«3 k # 

JUHiJTftl. 6 6 0 nm<0»££fcO]^-tf3fc3!H§Si 
#(iiBa&-15'CCiWfWLft. 7i«JW^ 
hmPU-l 1 26 £JHVvc|3|fc<!aiR» 
*^«*'l>ifcft6 5 0 nmtfOU— ^3 £f#& t itifi 
£*- 7 0°C£, IISlR«^<0«trCJMJHtr** 64 
4 n mOlIJ t 3 1 § - 1 

[00 2 2] IwtSO'C, -2 0°C, -7 0'CfcJ: 

- 1 o o tteiiiSilffli t£ t £ t^fti—if l #ai 



£>«Vf;fl6 6 3-6 6 5 nm, 6 5 9—6 61nm, 
64 9—6 5 1 nmiS j;£/64 3 — 64 5 nmT\ 
if3K3 4)x*y Wf-f iffiffl v * &3K!S^tt!fM 6 

[0 023] i^)J:5t:LTiajS*IWffliLfc¥»*>- 

9^£ftT^M5JE!/~1f7£3 b t UT«SE^tft^ 
S 9 fcSsMi/t )5r^ iftSS «ff IX^&frZ 

^^S^fitSHSWfflU"- TJt3 a*^* 7^11 1 J: 

wits. 

[0024] W-f* 3 **9fJE^«B«!l«*ttt:)lS^ t 

r^ftjft^fctt^-v v ^ 1 l^rmmmu-f^ a 

M7r^f A'4 fcftJK iXWttZ tl, %■? r A A4 
[0025] m±<7)i: ^ IsKISR^Hilc ititf. U— 

[0026] mzm ■ mmmtz^x. ®m*m 
ffi ■ fe-mmffim*t7'w mx-hh , 02 k« 

vvt, 2 1 tit— yjHffC, iBatcttBHLfcif^v- 
^*fflv^E«ffli'— fSiB^**, 2 2(iu— 
2 1 3&»fe<0JRMtfflV— 9*363 a £3EMaWSfite3l< 

mzx mmi$mx\ 24\mmm2 2tosxm& 
\mm 3 mmi,xmmmizm<mmx-&i. 
2 5{±mm ■ mm®x\ wmsm2 3 ^iiL-t#t 

^yU^-D 1 FHfrt") T\ iBW»W« 
3teS£* ( ? n U 6 7 0 n m , 

7x«;W^ K^*iSgffiW^B$(i^6 54nm) 

ftjfiwjfetftttHiiffflw— ^3 aoift^t mutxm 

3W* i t «T'# S fc or, VffifiSllffi 2 3 t SM ■ M 
<Ar9 2 7 li*«WH<03Ki8attiB!lff 

ttt(fflfrtr) *m*.x^&. H2«?&s:gjs 

e 5 =3: if o^±H 1 1 ft 6 . 
[0027] £Lh<0J: d fcffljSc^ ^^^[Sf ■ 
Stout, ^OlllfP&iftBH-fl. . ^-«iI2 



(5) 



n y yl«N P e 6^116 6 4 n m, 
rfv^ 12 6O*S&tA6 5 0nm(d|i!| 

[0028] -f-LT, fMift5MtfflL^-- fft3 a 

mmm-z, ^mmzxmmmmixmvri-i 

%mmm®ik m\±-mz[±mmx% t . 

[ o o 2 9 ] i , z m^mmmn 2 3 t»v ^ 

■C ROAJ-ffl I-' — 9*MS 3 aO$£ft£«rf 4 
A>9 2 7 fcJt$-£ k fc J: 0 , WHiHV— 9-'5K3 aOfSSL 
3te^«ttltl»UTfi3lfiii*«***«Hill • ifflMNStt 5 

[ 0 0 3 0 ] ®* ( S ) fcHBStflJU- -9**3 acOBfcSlft 
(N) (S/NJt) £@WT\ PSSt 

3 ac0^fi^ffifflLT^I.3t!SSi'±W^5S«ft^ 
(Wit** NPe6<0#&tt6 64nnu PH 
- 1 1 2 6<0«^(46 50nm)H, ^ifcK^IE 
BBTS3teS«fi*»6aES'5&>& i 3 (WM£* N P e 6 coi% 
£i46 6 0nm, PH- 1 1 2 6«0*g£(i6 4 4 nm) 

nmzmm 1 -c^-ctsKB tfc r t < hws u~ 

if* 3 a^X^;^'-tiffifflLTV^*^«l5fi^tS} 

[0031]: z?m<fcz. k zmm-t&fctbk. 
ewssmmn* cuRif np e 6 ifctiPH - 1 1 

* 3 <r)%wmz % com%mmmmmwm<Dm 

6 50±10nm&i;') CTgEfc Lft. 



[0032] *fc % *IKt«»SS(£*tt4ISSSffll'-if 

l^-f*3 aOg^^Cfi^&ftSSffiTOW 

jmtzMi h SfSffi>— 9* gBttfiftf LT Wif3£ 
3 <7)$£il * fciitfcSiUJffli^frta^ L£*> ir o ***** 
ipZti. ftsvui, t--ifft3^$£*%:IW&m= 

[0033] JSUi^i 5 (£*3aft<r)JBJBt:J: flfi\ V- 
[ 0 0 3 4 3 ±IBI8HB(cfcv\T. 

-ntmmmm^Thmcou-^'k ixb* 
w tn. ^minMmmmmizmmmt 

[ 0 0 3 5 3 *^<0^T'(ifa^J#ft L 

[0036] 

k 1fiX'% . fc^TJIH^hiHfcfcias i t ^t* * 1 1 
tfc, ^*«|s]^lilr^l>^fc-r6<it*^^4o 
[EIHom^IPJ!] 

[H2] • ^J^S 

[H3 1 mm ■ jsaesiatrffim l^^> ^ ^ 
[04 ] fcmcDu-vmmmwzffimm ■ i&mmm 

i ^itwf (wf) 
3 fje 

5 CS*gf) 

6 m&wm 



(6) 



2 1 u-~??m, ( 

23 



2 5 aKR-awf^in 
2 6 wastes 

2 7 *VYW7 4)V9 



tan 



[02] 




3 U — «f Jt 

6 »8*tt»B-"'.. 



%T 
100 



*• 
SP 50- 



600 



(03] 



i i 4 — i 1 1 ' r i — i^- 



700 




Si *E5£R 

8 5 ttft - Mtf Jk(* 



[04] 




dm 



m#fK*H3 MJffc 1 "30-15-305 

(72) 

w^nma^TU^XEsrais6 -26-20 



